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AMERICAN NATIONAL STANDARD

This American National Standard is one of more than 10,000 standards approved as American National Standards by
the American National Standards Institute. On 24 August 1966, the ASA was reconstituted as the USA Standard
Institute; on October 1969, the USASI changed its name to the American National Standards Institute. Standards
formerly designated as ASA or USASI are now designated as ANSI Standards. There is no change in their index
identification or technical content.

An American National Standard implies a consensus of those substantially concerned with its scope and provisions.
An American National Standard is intended as a guide to aid the manufacturer, the consumer and the general public.
The existence of an American National Standard does not in any respect preclude anyone, whether they have
approved the standard or not, from manufacturing, marketing, purchasing or using products, processes or procedures
not conforming to the standard. An approved ANSI Standard does not constitute or indicate a warranty of any sort,
express or implied, including but not limited to a warranty or representation as to quality, merchantability or fitness for a
particular use or purpose. American National Standards are subject to periodic review and users are to obtain the
latest editions. Producers of goods made in conformity with an American National Standard are encouraged to state on
their own responsibility in advertising, promotional material or on tags or labels that the goods are produced in
conformity with particular American National Standards.

NOTICE: An approved ANSI standard does not express or imply any judgment, certification or endorsement of or with
respect to, the safety, design or performance of any product, component, or its use.

NFPA does not examine, investigate, test, recommend, or certify the design, use of safety of any product or
component, even those which may incorporate one or more ANSI standards. Approved ANSI standards therefore have
no application to and do not express or imply any recommendation, representation or warranty, with respect to the
safety, design, use, performance, or functional interchangeability of components or products which incorporate ANSI
standards.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures of the
American National Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later
than five (5) years from the date of publication. Information on this and other FLUID POWER standards may be
obtained by calling or writing the National Fluid Power Association, 3333 North Mayfair Road, Milwaukee, W| 53222-
3219, (414) 778-3344.

Suggestions for improvement gained in the use of this standard will be welcome. They should be sent to the National
Fluid Power Association, 3333 North Mayfair Road, Milwaukee, WI 53222-3219.

Any part of this standard may be quoted. Credit lines should read: Extracted from the national industry standard
Hydraulic fluid power — Systems and products — Testing general measurement principles and techniques[to be
used in conjunction with ANSI/(NFPA)T2.12.1], ANSI/(NFPA)T2.12.10 R1-2002.
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Foreword

At the NFPA/T2.12 meeting on 19 May 1998, Mr. John Montague (Bosch Automation Technology) reviewed his
proposal to retain ANSI/(NFPA)T2.12.10-1993 as a National Fluid Power Association (NFPA) document instead of
withdrawing it and drafting an ISO document. Mr. Montague provided written justification to the Technical Board, for
their approval, to retain this document.

At the 29 September 1998 NFPA/T2.12 meeting, members reviewed and approved the Title, Scope and Purpose
(TSP) with changes to the co-ordination clause. Members approved a recommendation to submit the TSP to the
Technical Board for approval.

At the 9 February 1999 NFPA/T2.12 meeting, a revised TSP was reviewed and a motion was approved to submit it to
the Technical Board for approval. A copy of the proposed revisions to the document were distributed and discussed. A
motion was made to recommend submitting the revised practice for general review, contingent upon Technical Board
approval of the TSP.

At the 8 April 1999 Technical Board meeting, members approved the NFPA/T2.12 recommendation for approval of the
NFPA/T2.12.10 R1-200x TSP, concurrent with submission of a new work item to U.S. TAG to ISO/TC 131/SC 8.

At the 8 February 2000 project group meeting, members reviewed the comments received from the general review
ballot, circulated 18 November 1999 and closed 18 December 1999, and made changes to the document. Members
approved a recommendation to final ballot of NFPA/T2.12.10 R1-200x, pending completion of the comment approval
letters. Members would review comments received from the final ballot at the September 2000 meeting.

At the 16 May 2000 project group meeting, members were informed that the circulation of NFPA/T2.12.10 R1-200x for
final ballot was not completed because Technical Board members had tabled the NFPA/T2.12 recommendation of final
ballot approval due to unavailability of feedback from project group members. Members reviewed and made
corrections to draft no. 3. Mr. Montague had prepared a proposal for the revision of ISO 9110-1:1990 and ISO 9110-
2:1990. Mr. Montague agreed to attend the August 2000 Technical Board meeting to recommend that NFPA/T2.12.10
R1-200x be approved for final ballot. Members would review final ballot results and resolve comments at the
September 2000 meeting.
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Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under pressure within an
enclosed circuit.

A fundamental aspect of fluid power technology is the need to quantify the performance characteristics of hydraulic
components and systems to provide a basis for action or decision-making.

Universal measurement standards are required if meaningful comparisons are to be made and valid conclusions
deduced.

Two aspects of measurement are uncertainty and parameter regulation control. This recommended practice provides
guidance for identifying error sources and magnitudes in the calibration of instruments and their use in measurement
situations encountered in hydraulic fluid power testing. Methods are described for assessing the uncertainty in
measurements and derived results. Standardized values for allowable error limits and parameter control tolerances are
presented for four classes of measurement uncertainty: A, B, C and S.

It is widely recognized that no measurement, irrespective of the amount of care exercised, can ever be absolutely
accurate and free of error. Different circumstances each have unique uncertainty requirements. The value of a
measurement is dictated by the use that will be made of it, as well as the particular circumstance. Therefore, the
maximum value of a reported measure can only be realized if it can be applied under many different circumstances,
requiring that the uncertainty associated with a measure be assessed and reported.

Annex E provides a tutorial for the various clauses of this recommended practice.

This recommended practice is intended to be used in conjunction with others that address the measurement of specific
physical parameters: flow, pressure, torque, speed and temperature.
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ANSI/(NFPA)T2.12.10 R1-2002

Recommended practice — Hydraulic fluid power — Systems and
products — Testing general measurement principles and techniques

1 Scope

Use of this recommended practice shall be limited to measurement situations encountered in the testing of hydraulic
fluid power components or systems under static or average steady state conditions and include:

a) general instrument calibration techniques;

b) methods for assessing instrument uncertainties and measurement uncertainty;
c) evaluation methods for error propagation in derived results;

d) measurement system uncertainty assurance control techniques;

e) criteria for system measurement acceptance.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this NFPA document. For dated references, subsequent amendments to, or revisions of, any of these publications do
not apply. However, parties to agreements based on this NFPA document are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated references, the latest
edition of the normative document referenced applies. NFPA maintains registers of currently valid NFPA and
ANSI/(NFPA) Standards. Standards development organization contact information and links can be found on the
NFPA website (www.nfpa.com).

ISO 1000 (latest edition), Sl units and recommendations for the use of their multiples and of certain other units.
ISO 5598 (latest edition), Fluid power systems and components — Vocabulary.

IEEE/ASTM SI 10 (latest edition), Standard for Use of the International System of Units (Sl): The Modern Metric
System.

ISO Guide to the Expression of Uncertainty in Measurements, (latest edition) ISBN 92-67-10188-9.
ASTM Manual 7 (latest edition), Manual on Presentation of Data and Control Chart Analysis.

ANSI/ASQC B1-B3 (latest edition), Guide for Quality Control Charts, Control Chart Method of Analyzing Data, Control
Chart Method for Controlling Quality During Production.

NFPA/T2.12.2 (latest edition), Hydraulic fluid power — Systems and products — Method of reporting traceability of
measurement.
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